INTRODUCTION
In the world, the rate of cesarean delivery (CD) has increased sharply in the last few decades from 6% to 27.2% in the most developed regions. There was an increasing trend of CD between 1990 and 2014 which the global average CD rate raised about 12.4% (from 6.7% to 19.1%). 1 In the United States, this rate increased from 5% in 1970 to 31% in 2007. It was related to the increasing maternal age, decreasing of instrumental deliveries usage, decreasing of vaginal delivery after previous cesarean section (VBAC), and also increasing in medically indicated labour inductions. 2 American College of Obstetricians and Gynecologist (ACOG) reported that the rate of VBAC has declined from 28.3% in 1996 to 8.5% in 2006 due to the reports of increasing risk for uterine rupture and complications during VBAC. 3 uterine rupture was 0.69% of 18,000 women performing the trial of labour (TOL). 6 One risk factor influencing uterine rupture is inter-delivery and inter-pregnancy interval. Short inter-delivery and inter-pregnancy have been associated with poor maternal and neonatal outcomes, such as preterm birth, low birth weight, preterm premature rupture of membranes (PPROM), placenta accrete, and uterine rupture as the worst risk. 7 The pathophysiology of uterine rupture is in accordance with the healing of the lower uterine segment after CD. Short inter-delivery time causes lack of complete healing of the uterine scar which contributes to ineffective uterine contractility and poor lower segment thinning that increases the risk of uterine dehiscence or rupture. 8 Therefore, the authors would like to know the association between inter-delivery interval and uterine rupture in women with previous CD. Appraisal was done with one systematic review 9 and seven studies 4, 7, 8, [10] [11] [12] [13] related to this topic to answer this evidence-based case report (EBCR). Although there were a lot of studies conducted on this topic; however, there is still no formal publication of EBCR.
The question formulation in this case report study was how long should the inter-delivery interval be to minimalize the risk of uterine rupture. To answer the question, the authors s e a r c h t h e literature study starting from systematic review or meta-analysis as the highest hierarchy of study to expert opinion as of the lowest confidence of the study. Although this report is uncommon for scientific publication in Indonesia, the authors hope that this publication can help the obstetrics and gynecologists to improve their practice.
Case Resume
In this case, a 33-year-old female P1A0 came for the routine postpartum control. The patient preferred vaginal birth in that pregnancy; however, the obstetrician findings of oligohydramnios and post-term pregnancy suggested to CD. After CD, the obstetrician did the double-layer uterine closure. Now, the patient plans to get pregnant again because of her age; but she still intends to give exclusive breastfeeding. She asked the doctor how long she should postpone before the next pregnancy and whether she can deliver vaginally for the next pregnancy.
The patient asked herself what was the minimal inter-delivery interval that has minimal risk of uterine rupture. Through some searching, the patient heard that World Health Organization (WHO) recommends 24 months as the safe interdelivery interval, but she was not satisfied with the information yet. Therefore, to gather the most appropriate inter-delivery interval in women with a history of CD, the authors conduct five steps of EBCR, consisting of formulation of the question, searching the evidence, appraisal of the study, applying the answer, and assessing the outcome.
Formulation of the question
How long is the minimal inter-delivery interval to minimize the risk of uterine rupture?
Searching the evidence
To answer the practical question above, three databases were investigated including PubMed, Cochrane database, and Embase database. In PubMed, the search included keywords using the MeSH, namely ("Birth Intervals"[Mesh] AND "Uterine Rupture" [Mesh] ) and MeSH descriptor: [Birth Intervals] AND MeSH descriptor: [Uterine Rupture] in Cochrane database. Meanwhile, the authors used the keywords "uterine rupture" AND "inter-pregnancy interval" in Embase. All studies related to this topic were accepted due to the lack of systematic review or meta-analysis. Finally, 11 articles were found in PubMed, 1 article in Cochrane database, and ten articles in Embase. The articles were screened using the criteria consisting of abstracts answering the clinical question, written in English language, full-text paper availability, and omitting all duplication papers. Therefore, from this strategy of searching, the authors obtained one systematic review and six articles that continued to the next process of appraisal. The critical appraisal steps used in this article was written by Agustin CA et al. 9 ; Emmanuel B, et al. 7 ; Emmanuel B, et al. 4 Roy K, et al. 10 ; Thomas DS, et al. 11 ; David MS, et al. 12 , Matthew AE, et al. 13 Due to lack of inconsistency in the appraisal of systematic review, all studies were reviewed and recruited by the systematic review. The authors found one study that was not included in the strategy of searching the evidence. Therefore, the authors included the study by Wilson HH et al. into our appraisal (described in figure 1 ).
Indones J 72 Santoso et al Obstet Gynecol

Appraisal of the studies
To appraise the scientific evidence of 8 articles, the guideline from Consolidated Standard of Reporting Trials (CONSORT) for retrospective studies and A Measurement Tool to Assess Systematic Reviews (AMSTAR) for systematic review was used. The tables 1, 2, and 3 below describe the appraisal form from the study based on VIA (validity, importance, and applicability) methods. 
Applying the answers
Inter-delivery interval has been associated with obstetric outcomes; one of them is the uterine rupture in women with previous history of CD. Report of WHO Technical Consultation on Birth Spacing in 2005 recommended the interpregnancy interval was at least 24 months to reduce the risk of adverse maternal, perinatal, and infant outcomes. This interval was consistent with the recommendation of breastfeeding for two years. Apart from that, WHO considered 2 years as the number which easily remembered in the program rather than "18 months" or "27 months". 14 Meanwhile, the Society of Obstetricians and Gynecologist of Canada (SOGC) in 2005 stated that inter-delivery interval more than 18 months had the lowest risk factor for uterine rupture. 15 The differences between the guidelines are the reason of interest related to searching of the evidence about the association between inter-delivery interval and the risk of uterine rupture. Apart from that, patients always ask the doctor for the minimal inter-delivery interval that is safe for the next pregnancy in women with history of CD. Therefore, this interval becomes our concern to answer the practical questions.
In this EBCR, one systematic review, six cohort studies, and 1 case-control study were collected to compare the inter-pregnancy interval to the risk of uterine rupture. The authors retrieved seven articles suitable to the inclusion criteria after excluding ten articles screened by the abstract and language. Then, one article was used in the systematic review, so this critical appraisal based on VIA was performed for eight articles.
Systematic review by Conde-Agudelo A, et al. 9 involved 3 cohort studies and 1 case-control study presented that there was an increasing risk of uterine rupture in women with short interval, whereas short birth interval in the study was defined as less than 19 or 25 months or interpregnancy interval was less than six months. Meanwhile, in one cohort study in the systematic review did not find an association between interdelivery interval and uterine rupture. Due to lack of reliability assessment in the systematic review, all studies included in Agustin CA study were searched.
The authors found similar results among studies conducted by Bujold E, et al. 7 , Bujold E, et al. 4 , Shipp TD, et al. 11 , Stamilio DM, et al. 12 , and Eposito MA, et al. 13 They concluded that short interdelivery interval was associated with the increased risk of uterine rupture; however, the definition of short interval was different among those studies. Bujold E, et al. 7 in their study showed that single-layer closure and inter-delivery interval 24 months significantly increased the risk of uterine rupture. Therefore, single-layer closure (OR 4.33; 95% CI 1.70-10.98) and inter-delivery interval 24 months (OR 2.65; 95% CI 1.08-5.46) were two independent factors related to uterine rupture. In this study, the use of prostaglandin during labor was very low (<1%). It is very essential because the use of it has been shown as significant factor associated with uterine rupture. In later study by Bujold E, et al. 4 explained the similar results to a previous study where inter-delivery interval less than 18 months (OR 2.8; 95% CI 1.2-6.6) and single-layer closure (OR 7.5; 95% CI 3.2-17.6) were factors contributed to uterine rupture. The difference between this and previous study was in the inter-delivery interval limitation. In the later study, they found that the 18 months of interdelivery interval was enough to minimalize the risk of uterine rupture. This study described a similar result to a study by Shipp TD, et al. 11 They concluded that inter-delivery interval 18 months (OR 3.0; 95% CI 1.2-7.2) and induced with oxytocin (OR 4.9; 95% CI 1.7-14.6) were associated with the risk of uterine rupture. Meanwhile, Stamilio DM, et al. 12 and Eposito MA, et al. 13 used the interpregnancy interval term rather than inter-delivery interval. Stamilio DM, et al. 12 explained that short inter-pregnancy interval of fewer than 6 months increased the risk for uterine rupture in patients attempted the VBAC (OR 2.66; 95% CI 1.21-5.82), composite morbidity (OR 1.95; 95% CI 1.04-3.65), and blood transfusion (OR 3.14; 95% CI 1.42-6.95). This study also revealed that patients with short inter-pregnancy interval had lower haemoglobin level on average, was younger, and was less likely to develop gestational diabetes and chronic hypertension. This study also stated finding literature concluding radiographic and hysteroscopic evidence that cesarean scar development is incomplete for as long as 6 or 12 months postoperatively. While, in the case-control study by Eposito MA, et al. 13 , the risk of uterine rupture increased in patients with inter-pregnancy interval <6 months (OR 3.92; 95% CI 1.09-14.3).
Unfortunately, studies by Kessous R, et al. 10 In Indonesia, there is still no consensus regarding VBAC and the minimal inter-delivery interval to reduce the risk of uterine rupture. Meanwhile, ACOG explained that most women with one previous cesarean delivery with a lowtransverse incision should be counselled for the VBAC and offered the TOLAC. Misoprostol as prostaglandin analogue should not be used for the cervical ripening or labour induced patients with history of CD or major uterine surgery. 3 The guideline by Royal College of Obstetricians and Gynecologists (RCOG) states that planned VBAC is appropriate for the majority of women with singleton pregnancy of cephalic presentation at 37 +0 weeks or beyond with a single previous lower segment cesarean delivery. However, VBAC is contraindicated in women with previous uterine rupture or classical cesarean scar and in women who have other absolute contraindications to vaginal birth such as major placenta previa. The success rate of planned VBAC reaches 72-75%. Before offering the TOLAC, the clinician has to make the individual assessment of the risk of uterine rupture. 16 One of the main factors is inter-delivery interval.
After appraising the studies conducted in some countries (USA, Israel, and Canada), two studies mentioned the safe inter-delivery interval more than 18 months, two studies concluded the safe inter-pregnancy interval more than six months, and the other one said inter-delivery interval should be more than 24 months. The mother has enough time to complete exclusive breastfeeding for six months although the WHO suggests that the breastfeeding should be continued up to 2 years.The authors recommend taking interpregnancy interval a minimum 18 months based on the two cohort studies done by Bujold E, et al. and Shipp TD, et al. Another reason for using 18 months as the cut-off is the finding of Stamilio DM, et al. that hysteroscopic and radiographic evidence stating incomplete scar healing 6-12 months. Hence, inter-delivery of 18 months is enough for a minimum complete scar healing. Nevertheless, the other factors which impact to increase the risk of uterine rupture are single-layer closure and oxytocin induction. In this era of National Health Coverage (Jaminan Kesehatan Nasional/JKN) in Indonesia, patients should be offered the TOLAC and VBAC if the requirement of minimal interdelivery interval is fulfilled. Vaginal birth is surely more cost-effective and efficient than CD.
In conclusion, when doing the counselling, the clinician should advise the TOLAC and VBAC regarding minimal inter-delivery interval and history of double-layer uterine closure to minimize the morbidity of uterine rupture.
